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TABLC 5 
DATA Pi-RrAJ'\"J~G TO EF1-1c.11.,c\ OF CHICKLNS (FOR :-.11- \Tl As Cor-.,·rR11 Rs 01• Frr;o 1:-,.;10 

EDIBLE PROTFJ"I AND CARBOH\ORATF EQ.t'J\'AJ I 'IT 

C:ompos1t1on of Animal I 

(Lbs. 1n food per JOO Lbs Live \Vt )' rota! 
Li,·<' - Lbs 

Averag<' j i\.verage 
Lbs. I Lb~ 

Protein I CHO 
Returned Erpnvalcnt h 

\\ <'tght Cl-IO TDN 
/ Lbs l Protein Fat Equ1valcntb Requirecle 

p<'r I 00 Lbs per 100 Lbs 
·y D N ID!'. 

- -
9 8 3 5 17 7 4 8 4 I 7 .4 

10 6 5 8 23 7 8 4 3 8 8 5 
10 8 6 3 25 0 ' 12 8 3 4 7 8 
I I 1 6 9 ' 

25.., I 18 0 
1 l 1 6 9 I 26 7 I 24 0 

3 I 7 4 
2 8 6 -, I 

• Based on data presented in Proximate Composztwn of Amrruan Food Afatnwls, l" SD A, Cir No 549. 
bl lb protein = 1 lb CHO equivalent, 1 lb fat = 2.25 lbs CHO <'qu1vaknt. 

Additional 
Lbs 

Protein 
Returned 

per JOO Lbs . 
Add 1 t1on 'll 

TD 1\/' 

3 6 
2 8 
2 4 
1 8 

Add1t1onal 
Lbs CHO 
Equivalcnt 1

' 

Returned 
per I 00 Lhs. 
Adchtional 

J'D.N. 

10 5 

' 
6 4 
4 6 
3 . 1 

° Feed requirements are based on data presented in l hr {' S Egg and Poul!r} Afrzga::.rnr by Annin and Halpin, Un1v<'rsity of\'\ 1s
rons1n, Nov, 1938, page 692, and Wisconsin Agricultural Experiment Station, Bul1C't1n No 434, page 24. Losses due to death arc 
given cons1derat1on in the feed requirements 

Level 
of I 

I 
Annual 

Production I 
(Dozen l 

1 3 I '2 
IO . 
8 

TABLE 6 

DATA PrRTAINING TO Errrc1EN<'Y OF C1-1rcKr•.NS ( PRontc1r-c .EGGS ) As CoNVJ RitRS or Fr-tn 
I"ITO Eon11 E PR01r.1N AND CARno11YDRATF EQ.t 1\ ,1 LNT 

' I I\ vC'ragc I \\erage I '\ v Lbs. 
Compos1t1on of Product" I I Lbs Lbs CIIO Prote1 n I 

' ' <Lbs 1n Food per 100 Lbs . I Protein Equivalcnth Re-turned 
Marketabk Product l Returned Returned From Eggs 

Lbs. from Eggs from Eggs and Meat 

I I CHO ·r D N p<'r 100 Lbs. per I 00 Lbs per 100 Lbs 
' Protein I Fat , Equ1valent 1

' Required' TDN I I) N ·r.o N 1 

- -
I 1 4 I 10 2 35 0 68 4 3 4 10 4 3 8 

I 

I I 4 10 2 35 0 59 6 2 9 8 8 3 3 
11 4 10 2 35 0 59 6 2 .3 7 0 2 7 

,\v Lbs. 
CI-IO Equiv .h 

Returned 
From Eggs 
and iv1cat 

per 100 Lb,. 
ro.N ,i 

I l 3 
9 8 
8 0 

V, 
(X) 

"'C) 
"'C) 

tT1 
% 
tJ ....... 
X 



I \' 
I II 

k 

I I •\ 
I I \ 
I \ \ 

I II l 
\ II 1 
\ () .., 

")", 0 
\", (l 

\r., 0 

Ott ·1 
"''> h ;,, , .. 

> ·• 1 ., 

,l ' 

• From Protima/e Con;pos lw11 of ,1mrrzca11 Food .\lalerzals, L 5 D.A, Circular No 549. 
b 1 lb protein = I lb CHO equivalent, I lb. fat = 2 25 lbs CIIO equivalent 

11 i ~ • 

H H 
fl 

• , , 
,l 

•• ,, H 
8 0 

c Based on data prt·sented b} .John II Sittnky, Frrd Con111mrd b) l 11r1/ocl., Ohio ')talc University, Extension Bui No 203. The 
1 equiremcnts wen· as follows· 

162 t'~g, ()l'I' hl'n t llot k of I IHI hc-nsJ. 120 eggs p<'r h<'n (llDck of 100 hens) ; 

Lbs . 'J'I)'\;' Lbs ' 'ID'\/ 

Corn 2,448 I , 9 'i8 ( '.01 n . 2,055 1,644 
\\ heat I "73 ·- . I ,U I 8 \\'h<'at 1,0l2 834 
O<ltS 7 12 498 C)ats . I 587 271 
:-.tash 4,2 I I 3,369 \ I <tsh 4,0 I(, I 3,213 

(,,8--13 'i, 962 

fhesc figures indu<le 1na1ntenarHl' of the flock at I OU hens . It was assurncd th.1t hen~ producing 8 doz. eggs per vear con~umed the 
same amount of feed as did hens producing 120 C{{gs per vcar , 

J Supplernentary rncat ndds arc- co,npute<l as follows 
la l\f ortality rate of flotk = 21 per tent pt'r yt·ar. 
{b A-..e,age weight of birds = 5 lbs. 
le I Of I OU hens in Hock at beginning of > car, (i6 arc r<'plac<'d bv th(" cnd of the vear. 
(d Hence, 45 birds are eJibk. 
(el \ t eat yield = 45 X 5 = 225 lbs. llll'at or 25 0 lbs protein and 60.0 lbs. CH() equ1vaknt fro1n 100-hcn flock . 
(f1 Hent·e, suppkn1t·nta1y ,neat yield 1s O 4 lbs protein and 0.9 lbs . fat per JOO lbs 'I D .'\ 1n high produ<ing flocks, and O --12 

lbs prott 1n and 1.0 lbs. fat p<'r I 00 lbs r D '\ 111 lo,\· and rncJium flocks . 

,,; 
"O 
'"'C ..,, 
/. 
::, -✓ 

V, 
,_:, 



TABLE 7 
DATA RELATING TO EFFICIENCY OF DAIRY CO\\S AS CONVERTERS oF FEED IN ro 

ED1B1 E PROTFIN AND CARBOIIYDRATF EQ.UIVAI ENT 

Nut1ients Pro-
duced Includ1ng 

T .D.N. Consumed I 
Suppkmentarv 

(Edible Product ) 
J'\ulncnts 

Current Produced I }.feat 
Produc- (1n Milk) and 

Annual Compos1t1on of Food tion In- Re- I\-1eat t\1ilk 
Pro- (Lbs Nutrient per eluding place- I CI-I O and CHO 

duct1on 100 Lbs t-.f ilk )R Cow ment Equ1va- t-.1ilk Eqtnva-
( Lbs ) Mainte- of Protein kntb Proteins lcnth 
~filk Protein I Fat I C HO 1

• nance• 1-1 erdd I I otal ( Lbs. ) Lbs) (Lbs )" (Lbs ) 
I 

I. -
.r.1tlk used 1n whole milk products I 

; 

4,000 3 5 3 9 I' 2 3,480 597 4,077 I 140 688 161 .., 41 

6,000 . 3 5 3 9 I I' 2 3, .... 80 597 4 377 2 I 0 1,032 231 1,085 
8,000 .. I ' 

3 5 I 3 9 17 2 4,400 597 4,997 280 1,376 301 1,429 

t-.1ilk used in Butter, skim milk fed to hog~ I I ·10 1 j 4,000 I 56 lb b f 3 9 8 8 3,480 597 4,077 I 351 6 5 '\ 
6,000 3 . 9 8 8 3,7 80 597 526 50 961 

I 

I 

8,000 
234 lb bf. I 

, 312 lb , b.f. 3 .9 8 8 4,400 1 597 
4,37, I 
4,997 I -,02 

' ' 59 1,261 I 

"Based on data presented in Proxzmalr Compos1l1011 of .1menca11 Food ,ifaterials, USDA, Cir No 549. 
h 1 lb. protein = 1 lb CI 10 equivalent, 1 lb fal = 2 25 lbs. CHO equivalent. 

Av 
Cl-IO 

A\ Equiva-
Protein kntb 

Pro- Pro-
duced dueed 

per per 
100 Lbs. 100 Lbs 
rn N TDN 

3 <) 18 2 
5 ) 2'1 8 
(i () 28 . 6 

I 0 
l 
I 16 O 

I I 
I 

22 1 
1 . 2 25 2 

< These feed requiments were estimated from linear regression fitted to the following data obtained from John 1 r ~ittcrky, feed 
Consumed by Lwl'slock, Ohio State University Extension Bui. No. 203, page 31. The rcqu1rrmcnts given for one year at d1ITc1ent levels 
of milk production (1n total pounds per cow) arc as follows: 

°' 0 

> 
'1:1 
'"O 
M 
% 
d ...... 
X 



Annual ~1ilk Production per Cow 

Kind of l·ccd 4,048 Lbs. I 5,600 Lbs. I 6,664 Lbs. 7,76 1 Lbs. I 8,626 Lbs. I 10,101 L bs. 
-

I Feed I TDN_ Feed T. D .N. Feed T. D .N. Feed I T.D N. Feed T .D .N. I_ Feed I l'.D N . 
-- - - - -

Silage 5, l 00 7 65 5,400 8 10 5,300 795 5,400 810 5,500 825 5,500 825 
I-l ay 2,500 1,250 2,280 1, 140 2,300 1,150 2,560 1,280 2,410 1,205 2,460 1,230 
Stover 360 180 350 175 420 210 390 195 350 175 270 135 
Concentrates 1,660 1,328 2,040 1,632 2, 180 1,744 2,660 2,128 2,920 2,336 3,370 2,696 

- . - -
T otal .. 3,523 3,757 I 3,899 4,413 I 4,54 t 4,886 

d A replacement rate of 21 6 per cent is used. T his is derived by taking the total number of dairy heifers 1 to 2 years o ld as a 
percentage of the total number of milk cows over 2 years old. Total digestible nutrient requirements for the heifer up to 24 months 
arc estimated from John H . Sitterley, Feed Consumed by Lwrstocl., Ohio State University, Extension Bui. No. 203, page 38, as being 
2,765. T hese requiremen ts are slightly lower than those given in H enry B. M orrison, FPrds and Feedtn.f!., 20th Edition, pagc 616 

e It was assumed that the dairy cow herd produces 100 lbs. of d ressed beef carcass (common grade) and 32 lbs. of dressed veal 
carcass an nually per milk cow. This is equivalent to 2 1 lbs. protein and 53 lbs. C HO equivalent. 

1 In addition to the beef and veal produced by the dairy cow, a furthe1 correction is made for the value of ski1n rnilk used in ho~ 
frcding. 100 lbs. skim milk or buttermilk is equivalent to 30 lbs. corn or 24 lbs. T.D N., although in cases of protc1n-definent rations, 
the value is higher. I t 1s assumed that the hogs will be sold at 2 10 lbs. T he protein and C H O equivalent added was derived as follows. 

Level of ~!ilk Skim ?-.! ilk and I C H O 
Production Buttermilk Produced T .O.N Protein Equivalent 

Lbs. Lbs. Lbs Lbs. L bs. 
- - 1---

4,000 . ... . . ' . 3,800 892 19 249 
6,000 . . . . ..... I 5,700 1,368 29 385 
8,000 .... . . . . 7,600 1,824 38 506 

. 

.-> 
"t) .._, 
M 
% 
~ -~ 

0) ..._. 



60 

<JO 

L" <" 
\\'ei~ht 

Lbs 

·r ABLE 8 
DA.Tl\ R•t ,11"-G TO E•·FI,11",,:c\· OF L'\\IB!i A.S (~o:-v•Hr•1<s Of l·11n l"-ir 

Lnu•t I PROTI" 1, l\!l;D CAH B<Hn DH,.. 11: l~vt 1v" t 1 "'T 1 

(:Ompos1uon of .\nunal 
Lhs. Edible :'\utnc-nt p('r 

100 Lbs. Lt\<" \'\'t 

Protein 

6 I 

'> 2 

l·at 

8 2 

1... , 

~utric-nts Produced 
E.d1ble Produl t 

Proll"ln 
Lbs 

I 0 

Cl I(> l·.qu1v,1-
l<'nt I I .b~ ,d 

11 

r n ~ . . 
Rcqu1rc•d 

for 
C,un 

l 

• It 1s assurncd that lambs cir<' put on k<.'d Jt (,U lbs . ._ind ,;old Jt 90 lh 

l.bs 
Protein 

Jl<'I 100 Lb: 
I I.> ~ 

' 8 

l.bs (:J I () 
1:qu1v.1lc11t 
p<·r I UU Lbs 

I I> N 

8 0 

Ha.s<'d on data presented 1n l'rc,urr,al, Compos•lw11 uf Amn1ea11 l•oc,d \/aln1,,l, l 'I D .\, ('11 \;o i;.; 

.. Rcqu1rc1nc·nt.~ <"5ttrnJtecl fro1n clJtJ pr<·<;c•ntcd b~ R l) Jt'nn,ng~. ,1J1 {I/. p. r.,6 R1·qu11l.'1nc11t-, gt\en per JOLI lhc; ~.iin .ire ..i 

folio\,,; 

( :on< l.'n tr J t 
Roughage 

Total 

d 1 lb. prot1·1n c___c I lb CI I(> l.'quiv .. dent, I lh. fc1t 

1'1•rd l 'nil~ 

~6 
160 

., 2', lb ( :1 I() rqu1v.ilt'nl 

l.bs r I) N 

288 
I 28 

•l l ( 

-. -[·"' 

.,,., -., -., 
1":"I 

'./. 
-..; -;/ 



fAB1 E 9 
PE.R AcRF FA 1 \ If 1 os FRO\I DAIRY Co\, s, ~o, in .. ~s. ANll I locs 1:--. 

FouR CoRN Bi 1 1 <., 1 A ri,_s • 

Returns pet .\en· of Land 

I otal I'at Re turns 
Incluchng \ 1d<l J'rom 

b3 

">ource of Fat" 

Dairy cows (butterfat) 
~oybeans ... 

Direct I'at Rt turns 
I'rom Crop or L1, <·stock< 

Lbs.) 8)-produc t I t"CdsJ•1 Lbs.) 

Hogs .. 

8"'c 
1801 

218~ 

1 3()h 

3 I 7• 
1?? I -~-

·• 1 hroughout this analysis the tc·rrns "fats" and "oils" ha\'e bt"en util11<'d as 
if the\ were interchangeable. "Fats" differ from ''oils'' rnerdy in their solidantv 
or hqu1dity at various temperatures or in the degree- to ,,hid1 the, an· satu
rated with hydrogen. The various fats differ further, however, 1n the degree- to 
which they contain cc-rtain elements soluble in fat. 

The comparisons in this table consider only relati,·<• n·turns of fat and ignore 
the other nutrients produced Jointly ,,ith th<· fat. ·r hus tfwst' cornpansons ar<' 
strictly valid only on the assumption that the comrnodit) is produu·d sold) for 
the fat. 

t> Flaxseed is also grown fairly c-xtensively in the north n·ntral states, although 
a relatively small proportion of the total output of linst't'd oil is eon,·t·rtt'd into 
food products for domestic consumption On the basis of ave1 age yields for the 
United States for the period 1937 41, an acre of flaxst·ed v1elded an a\'uagc of 
178 lbs of fat, excluding the indirect fat returns from feeding the oil nH"al to 
hogs. If these 1nd1rect returns are also considered, the total fat v1eld a\'erag<'d 
248 lbs per acre 

Based on average )ields 1n lo¼a, Illino1s, Indiana, and Ohio for the 5 ,ears, 
193~-41. 

d Total fat returns include the fat obtained directly frorr1 the crop or li\C·
stock and the fat returned if the by-product feeds are fed to ho{{s. 

• Assumes a cov.,, producing 6,000 lbs. of 3 9 per C('nt milk or 234 lbs . of butter
fat annually. Ration assumed was basrd on data in table 7, and induckd 
5 400 lbs. silage, 2,200 lbs. hay, 2,100 lbs. concentrates, plus lu per cent add1-
t1onal for herd maintenance. The production of tllt'se fet·ds (¼ hie h excluded 
pasture) required 2.7 acres of land 

1 Average yield of 20 bu. per acre '-ioybeans a\ er age 15 per cent extt al table· 
fat 

~ Assumes hog is markett'd at 230 lbs. live weight. Feed requ1rernt"nts int luck 
maintenance of the sow. fat returns also include those of the so,"'. ·rota! f<-c·d 
consumption ¼as based on data pr<"sented 1n table 3 and was a,;su1n<"d tu be 
950 lbs. of corn and 70 lbs. of soybean oil mt'al This feed would require O 44 
acres of land , exclusive of pasture. 

b It was assumed that the skim rn1lk by-product o/ the butterfat \\Ould pro
duce 38 lbs. of fat if fed to hogs. An additional 5 lbs. of fat is produced from the 
average of 100 lbs. of common beef carcass and 32 lbs. of vc·al produced annually. 

' 20 bushels of soybeans yields 960 lbs of soybean oil rneal \\"hen ft-d to 
hogs this would return 137 lbs of fat. assun11n{{ a pound of soybean oil rrwal is 
l'qu1vaknt to I ..,5 lbs. of corn (Set R D . Jennings, Fud ConJumptw11 b~ l.11,,tocl., 
l'J10-71, L' S D A Circular No 6 7 0, table 8 . 

1 Assumes 3 lbs of tankagc 1s yielded from a 230-lb. hog. \\'ht'n fed to hogs 
a pound of tankage '"'as assumed equivalent to 2 lbs. of corn (">ec j<'nn1ngs, 
1h1d ) 



6l \PPI ;\;J)IX 

J \HI.I 10 
\\IRt\GF \'11:10 oi. loon fNl,RC\ \ND PRuu1Ns PIR 100 l{ouRS OF L.-.eoR 

I RO\{ SJ>~ lfll D It\ 1510 h. Ar-..D I I\ I JOCK PlH)Ol C."TSfi 

I 1\~to<k 01 I 1H rg\ \ dluc Protein 
I l\c-sto<'k l'rolu ts I I ) C ,do11 · I bs 

\ \ hole- rntlk - I 8<> 
Buttc•r 4) 1 
1'01 k and lard 1 , 18 'l8 
\II beef cattle ,1 4c; 
I .1ttcn1n~ steers '?8 42 
I attc.·n1ng l,unbs c;' I 5 
( lu kc n enterprise 1 61 

" I hcse da1a .ire f101n R.n 111011 I P ( 1111stt·n en l I: Rt ur ts to .\Itel fo d 
\ tds, Burrau of \g11cultural I cono1111cs l I) \, II.la), 1943, m1ntco

g1 aphecl, page 30, table 12 I he, do not tn< lu<l< 1n e1thc1 set of cornpansons the 
proclul tS pr oduccd 101ntl) \\ 1th the food < nc r ~' ..in 1 the protein I urthcrmore, 
h)-product \ 1clds arc not cons1d1•r< d 

1, I he 1cturns front lccd1ng the k1111 n11lk to h\c-st0<:k are not included an 
these• c:0111pansons If du 1s cons1dcrc-d, the protein return f,0111 butter produc
tion .ire approx11ncllcl> 01H•-fifth of tho e front ,, hole nulk, a su1n1ng tho CO\, 

p1oduces 6,000 lbs of ,nilk ,tnnualh I he encqn 1ctt1111 ,v1ll be- about 34 those 
of,, hole nulk If tlw k11n nulk 1~ used for hurn,ut con 11111puon, thr- return from 
ln1tter plus skirn nulk .uc equ1,c1lcnt to those front "hole nulk 

• 

• 
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